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(57) ABSTRACT

The present invention relates to melamine-formaldehyde
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microspheres have a median particle diameter (D, volume
averaged, Malvern, Fraunhofer diffraction) in the range from
260 pum to 490 um, and also processes for producing these
melamine-formaldehyde foams and their uses.
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MELAMINE-FORMALDEHYDE FOAMS
COMPRISING HOLLOW MICROSPHERES

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims benefit (under 35 USC 119(e)) of
U.S. Provisional Application 61/486,338, filed May 16,2011,
which is incorporated by reference.

This patent application is subject to a joint research agree-
ment entered into between BASF SE and The Procter &
Gamble Company.

The present invention relates to melamine-formaldehyde
foams comprising hollow microspheres.

EP-A-17 672 and EP-37 470 already disclose foams based
onmelamine-formaldehyde condensation products and also a
process for production thereof.

It is also known to endow such foams with hollow micro-
spheres. The hollow microspheres may contain active or
effective substances, for example substances that act as latent
heat storage media and so improve the thermal insulation
properties of the melamine-formaldehyde foams, or else
scents or biocidally active substances, which are released on
destruction of the hollow microsphere walls to develop their
specific effect for the particular desired purpose. It is simi-
larly possible to hydrophobicize the foam structure by encap-
sulation and subsequent release of hydrophobic substances,
for example silicone oils.

European patent application EP 10152499.9 (file refer-
ence) describes for example melamine-formaldehyde foams
comprising microcapsules having a median particle diameter
01 0.5-100 um. These microcapsules are preferably incorpo-
rated into the nodal points or struts of the foam structure.

European patent application EP 09176634.5 (file refer-
ence) describes melamine-formaldehyde foams comprising
expanded hollow microspheres having a median particle
diameter of 70-250 um. The hollow microspheres are prefer-
ably incorporated into the pores of the foam structure. Incor-
poration into the pores is achieved by a multi-stage produc-
tion process wherein the melamine-formaldehyde foam is
produced in a first step and the hollow microspheres are
introduced into the foam in a second additional impregnating
step.

However, incorporation into the nodal points or struts of
the foam structure can be associated, particularly at high
loadings with hollow microspheres, with an impairment of
the foaming operation and/or of the mechanical properties of
the foam. Subsequent impregnation of the foam is an addi-
tionally necessary process step and, on the other hand, intro-
ducing and fixing the hollow microspheres to the foam is
difficult with increasing loading.

The problem addressed by the present invention is accord-
ingly that of providing a melamine-formaldehyde foam
endowed with hollow microspheres which substantially
retains good mechanical foam properties even at high load-
ings, i.e., hollow microsphere contents and any associated
active and effect substance contents, provides better fixation
of the hollow microspheres in the foam, and is obtainable in
simple processes without additional production step.

We have found that this problem is solved by novel
melamine-formaldehyde foams comprising hollow micro-
spheres wherein said hollow microspheres have a median
particle diameter (Ds,, volume averaged, Malvern, Fraun-
hofer diffraction) in the range from 260 um to 490 pm. Pro-
cesses for producing these melamine-formaldehyde foams
and uses thereof have also been found.

10

15

20

25

30

35

40

45

50

55

60

65

2

The melamine-formaldehyde foams of the present inven-
tion have good mechanical foam properties and better fixation
of the hollow microspheres in the foam particularly at high
loadings, i.e., hollow microsphere contents and any associ-
ated active and effect substance contents. Furthermore, the
hollow microspheres can be incorporated in the foam in the
course of foam production without additional process step.

The articles, processes and uses according to the present
invention will now be described.

Melamine-formaldehyde foams as such and their produc-
tion and also hollow microspheres as such and their produc-
tion are known to a person skilled in the art and described in
the literature (see for example the references mentioned at the
beginning).

The melamine-formaldehyde foams of the present inven-
tion comprise hollow microspheres and these hollow micro-
spheres in accordance with an essential requirement have a
median particle diameter (D, volume averaged, Malvern,
Fraunhofer diffraction) in the range from 260 um to 490 pm,
preferably in the range from 280 um to 450 pm and more
preferably in the range from 300 pm to 400 pm.

The hollow microsphere content is generally in the range
from 0.1% to 60% by weight, preferably in the range from 5%
to 50% by weight and more preferably in the range from 10%
to 30% by weight, the weight all being based on the total
weight of hollow microspheres and melamine-formaldehyde
precondensate used for foam production.

The melamine-formaldehyde foams have an open-cell
foam scaffold comprising a multiplicity of interconnected,
three-dimensionally branched struts (the points of connection
between the struts being known as “nodes” or “nodal
points™). The hollow microsphere median particle diameter
which is essential to the present invention and the hereinbe-
low described production process for the melamine-formal-
dehyde foams of the present invention cause the hollow
microspheres to become preferentially embedded into the
open-cell pores of the foam structure. Incorporation into the
struts or nodes of the foam scaffold does not take place to any
significant extent, if at all. As a result, good fixation of the
hollow microspheres in the foam is achieved even at high
hollow microsphere contents without the mechanical proper-
ties of the foam becoming excessively affected.

The present invention melamine-formaldehyde foams
comprising hollow microspheres are preferably obtainable by
the consecutive process steps a) and b):

a) heating to foam up and crosslink a mixture comprising a
melamine-formaldehyde precondensate having a molar
ratio of melamine:formaldehyde in the range of typically
from 1:1.3 to 1:5 and preferably from 1:1.5 to 1:3.5, the
hollow microspheres, a curative, a dispersant and a blow-
ing agent, and

b) drying the foam obtained in process step a),

wherein these process steps and also the melamine-formal-

dehyde precondensates, curatives, dispersants and blowing

agents useful in step a) are known in principle to a person
skilled in the art and are described in the literature (see for
example the references cited at the beginning).

The melamine-formaldehyde precondensate in addition to
melamine and formaldehyde may comprise up to 50% by
weight and preferably up to 20% by weight (all based on the
weight of cocondensed melamine) of other thermoset-form-
ers and up to 50% by weight and preferably up to 20% by
weight (all based on the weight of cocondensed formalde-
hyde) of other aldehydes in cocondensed form. Useful ther-
moset-formers include for example: alkyl- and aryl-alkyl-
substituted melamine, urea, urethanes, carboxamides,
dicyandiamide, guanidine, sulfurylamide, sulfonamides, ali-
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phatic amines, glycols, phenol and its derivatives. Examples
of useful other aldehydes are acetaldehyde, trimethylolac-
etaldehyde, acrolein, benzaldehyde, furfurol, glyoxal, glut-
araldehyde, phthalaldehyde and terephthalaldehyde. Particu-
lar preference is given to an unmodified melamine-
formaldehyde precondensate, i.e., a melamine-formaldehyde
precondensate devoid of any other thermoset-formers or
other aldehydes. Further details concerning melamine-form-
aldehyde condensation products may be found in Houben-
Weyl, Methoden der organischen Chemie, volume 14/2,
1963, pages 319 to 402.

Commercially available melamine-formaldehyde precon-
densates are useful for a multiplicity of fields of use, for
example for further processing into glues. Melamine formal-
dehyde precondensates comprising sulfite groups are advan-
tageous for use in some of these fields. Such sulfite group-
containing melamine-formaldehyde precondensates are
obtainable for example as described in EP-B 37470 whereby
from 1% to 20% by weight of sodium disulfite is incorporated
in the course of the condensation of melamine and formalde-
hyde to obtain cocondensed sulfite groups. For the processes
of'the present invention, however, it is advantageous that step
a) utilizes a precondensate which is free of the sulfite groups.

Emulsification of the blowing agent and stabilization of the
foam in step a) requires the addition of a dispersant, e.g., an
emulsifier or emulsifier mixture. Useful emulsifiers include
anionic, cationic and nonionic surfactants and also mixtures
thereof.

Suitable anionic surfactants are diphenylene oxide sul-
fonates, alkane- and alkylbenzenesulfonates, alkylnaphthale-
nesulfonates, olefinsulfonates, alkyl ether sulfonates, fatty
alcohol sulfates, ether sulfates, alpha-sulfo fatty acid esters,
acylaminoalkanesulfonates, acyl isethionates, alkyl ether car-
boxylates, N-acylsarcosinates, alkyl and alkyl ether phos-
phates. Useful nonionic surfactants include alkylphenol
polyglycol ethers, fatty alcohol polyglycol ethers, fatty acid
polyglycol ethers, fatty acid alkanolamides, EO-PO block
copolymers, amine oxides, glycerol fatty acid esters, sorbitan
esters and alkylpolyglucosides. Useful cationic emulsifiers
include alkyltriammonium salts, alkylbenzyldimethylammo-
nium salts and alkylpyridinium salts. The emulsifiers are
preferably added in amounts of 0.2% to 5% by weight, based
on the melamine-formaldehyde precondensate.

For the melamine-formaldehyde precondensate, which is
preferably used in the form of an aqueous solution or disper-
sion, to produce a foam in step a), it has to comprise a blowing
agent, the amount depending on the desired density of the
foam. In principle, the process of the present invention can
utilize both physical blowing agents and chemical blowing
agents. Useful physical blowing agents include, for example,
hydrocarbons, halogenated and more particularly fluorinated
hydrocarbons, alcohols, ethers, ketones and esters in liquid
form or air and CO, as gases. Useful chemical blowing agents
include, for example, isocyanates mixed with water, in which
case CO, is released as an effective blowing agent, moreover
carbonates and bicarbonates mixed with acids, which like-
wise produce CO,, and also azo compounds, such as azodi-
carbonamide. In one preferred embodiment of the present
invention, the aqueous solution or dispersion of the
melamine-formaldehyde precondensate is admixed with
between 1% and 40% by weight, based on the melamine-
formaldehyde precondensate, of a physical blowing agent
having a boiling point of between 0 and 80° C.; in the case of
pentane, the amount used is preferably in the range from 5%
to 15% by weight.

Curatives used in step a) comprise acidic compounds cata-
lyzing the continued condensation of the melamine-formal-
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dehyde precondensate. The amounts are between 0.01% and
20% by weight and preferably between 0.05% and 5% by
weight, based on the melamine-formaldehyde preconden-
sate. Organic and inorganic acids can be used, examples being
hydrochloric acid, sulfuric acid, phosphoric acid, nitric acid,
formic acid, acetic acid, oxalic acid, toluenesulfonic acids,
amidosulfonic acids and also acid anhydrides.

The aqueous solution or dispersion of the melamine-form-
aldehyde precondensate used in step a) is preferably free of
further added substances. However, it can be beneficial for
some purposes to add up to 20% by weight, and preferably
less than 10% by weight, based on the melamine-formalde-
hyde precondensate, of customary added substances, such as
dyes, flame retardants, UV stabilizers, agents to lower com-
bustion gas toxicity or to promote carbonization. Since the
foams are generally open celled and capable of imbibing
water, some applications make it necessary to add hydropho-
bicizers in amounts of 0.2% to 5% by weight. Useful hydro-
phobicizers include for example silicones, paraffins, silicone
surfactants, fluorosurfactants, hydrophobic hydrocarbon-
aceous surfactants, silicone emulsions and fluorocarbon
emulsions.

The concentration of the melamine-formaldehyde precon-
densate in the mixture of precondensate and solvent/dispers-
ant, more particularly water, can vary within wide limits
between 55% and 85% by weight and preferably between
63% and 80% by weight, all based on the total weight of
melamine-formaldehyde precondensate and solvent/dispers-
ant. The preferred viscosity of the mixture of precondensate
and solvent/dispersant is between 1 and 3000 dPa.s and pref-
erably between 5 and 2000 dPa.s.

The hollow microspheres and further mixture components
are mixed with the aqueous solution or dispersion of the
melamine-formaldehyde precondensate to form a homoge-
neous mixture, with the blowing agent being forced in under
pressure if necessary. However, it is also possible to start with
a solid, for example spray-dried, melamine-formaldehyde
precondensate and to subsequently mix it with a dispersion of
the hollow microspheres and/or with an aqueous solution of
the emulsifier, with the curative and also with the blowing
agent. After mixing, the heated resin mixture with the dis-
persed blowing agent is discharged through a die and foams
up thereafter.

Foaming of the blowing agent-containing solution or dis-
persion upon emergence from the die is augmented—as
described in EP-B 17671—by means of hot air or high fre-
quency irradiation. Preferably, the energy can be input by
electromagnetic radiation, for example by high frequency
irradiation with 5 to 400 kW, preferably 5 to 200 kW, particu-
larly preferably 9 to 120 kW per one kilogram of the mixture
used in a frequency range 0f 0.2 to 100 GHz, preferably 0.5 to
10 GHz. Magnetrons are a suitable source of radiation for
dielectric radiation, with one or more magnetrons being able
to be irradiated at the same time.

The mixture to be foamed is irradiated immediately on
emerging from the foaming die. The blowing agent evapo-
rates, the resin mixture foams up and at the same time cures
through.

The foams produced are finally dried to remove water and
blowing agent remaining in the foam.

In a further embodiment of the process according to the
present invention, process step b) may be followed by a pro-
cess step ¢) in which the dried foam is press molded to make
it elastic.

Process step ¢) is known in principle to a person skilled in
the art and is described in the literature, for example in EP-A
1 505 105 and EP-B 37470.
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The foam blocks or sheets obtained can optionally be ther-
mocompressed in a further process step. Thermocompression
as such is known to a person skilled in the art and described
for example in WO 2007/031944, EP-A 451 535, EP-A 111
860 and U.S. Pat. No. 6,608,118. Thermocompression can
often provide better fixation of the hollow microspheres in the
foam structure.

Preferred hollow microspheres for producing the
melamine-formaldehyde foams of the present invention have
walls consisting of a polymer, an inorganic material or a
combination of inorganic material and polymer (by adhering
inorganic materials for example).

Polymers suitable for the hollow microsphere walls are
preferably polyurethane, melamine-formaldehyde resin,
epoxy resin, polyester, polycarbonate, polyacrylates, polya-
mides or mixtures thereof.

Inorganic materials useful as hollow microsphere walls are
preferably silicates, particularly those of aluminum, of cal-
cium, of magnesium and/or of zirconium, oxides such as
aluminum oxide, quartz, magnesite, mullite, chromite, zirco-
nium oxide and/or titanium oxide, borides, carbides and
nitrides such as silicon carbide, titanium carbide, titanium
boride, boron nitride and/or boron carbide, carbon or glass
and more preferably glass.

The hollow microsphere interiors may contain a gas, for
example air, or alternatively be evacuated. Preferably, the
hollow microsphere interiors are at least partly and more
particularly fully filled with one or more solid or liquid active
or effect substance. Active or effect substances are for
example substances which act as latent heat storage media
and hence are capable of improving the thermal insulation
properties of the melamine-formaldehyde foams, or else sur-
factants, detergents or dyes, for example inks, scents or bio-
cidally acting substances which are released by destruction of
the hollow microsphere walls to develop their specific activity
for the particular desired use. Further usable active or effect
substance known per se to a person skilled in the art are for
example hydrophobicizing agents; substances influencing
haptics or the soil release behavior (to obtain the so-called
lotus effect for example); substances reducing smoke gas
toxicity; formaldehyde scavengers; intumescents; abrasives
such as inorganic nanoparticles for example (see WO 2009/
021963 for example); or catalysts.

Preferred hollow microspheres comprising wall material
based on a highly crosslinked methacrylic ester polymer are
known from EP-A-1 029 018, DE-A-101 39 171 and WO-A-
2005/116559. They all relate to microencapsulated latent heat
storage materials in different fields of use. EP-A-1 029 018
teaches the use in bindered building materials such as con-
crete or gypsum, DE-A-101 39 171 teaches the use of
microencapsulated latent heat storage materials in gypsum-
board, and WO-A-2005/116559 teaches their use in chip-
board. The hollow microspheres described in these references
all are said to have high imperviousness in thermal treatment,
chemical treatment and under pressure.

Hollow microspheres are obtainable via a so-called in situ
polymerization for example. The basis for the principle of
hollow microsphere formation is that the monomers, a free-
radical initiator, a protective colloid and the lipophilic sub-
stance to be encapsulated are combined to form a stable
oil-in-water emulsion. Then, the polymerization of the mono-
mers is started by heating and optionally controlled via fur-
ther temperature elevation, the resulting polymers forming
the hollow sphere wall which encloses the lipophilic sub-
stance. This general principle is described for example in
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DE-A-10 2007 055 813, W02008071649 and DE-A-101 39
171, the content of which is hereby expressly incorporated
herein by reference.

DE-A-102007 055 813 describes the production and use of
thermally destructible hollow microspheres, which are like-
wise preferred. The hollow microsphere wall is constructed of
acrylates. The hollow microsphere interior contains lipo-
philic substances, such as aliphatic and aromatic hydrocarbon
compounds, saturated or unsaturated C,-C,, fatty acids, fatty
alcohols, C5-C,, fatty amines, fatty acid esters, natural and
synthetic waxes, halogenated hydrocarbons, silicone oils,
adhesives, aroma chemicals, scents, active substances, dyes,
color formers, pigments and crosslinkers.

The weight ratio of hollow microsphere interior to hollow
microsphere wall, i.e., the core/wall ratio, is generally in the
range from 50:50 to 95:5, preferably in the range from 70:30
to 95:5 and more preferably in the range from 75:25 to 93:7.

The melamine-formaldehyde foams obtained according to
the present invention generally have a density in the range
from 3 to 100 g/1 and more preferably have a density in the
range from 5 to 50 g/1.

The present invention melamine-formaldehyde foams
comprising hollow microspheres are obtainable batchwise or
preferably continuously as sheets or webs in generally any
desired thickness, advantageously in layer thicknesses rang-
ing from 0.1 to 500 cm, preferably from 0.5 to 200 cm, more
preferably from 1 to 100 cm, more particularly from 3 to 80
cm and most preferably from 5 to 50 cm. Moldings compris-
ing melamine-formaldehyde foams according to the present
invention are obtainable in a continuous manner and prefer-
ably in a batchwise manner.

The melamine-formaldehyde foams in the form of webs,
sheets, moldings or some other form can be laminated or
endowed with surface layers by generally customary methods
on one, two, more or all sides, for example with paper, paper-
board, glass overlay matt, wood, plasterboard, metal sheet or
metal foil, plastic or self-supporting plastics foam/sheet,
which may optionally also be foamed. The surface layers can
be applied in the course of foaming or subsequently. In the
case of subsequent application, it is advantageous to use an
adhesion promoter.

When the melamine-formaldehyde foams of the present
invention comprise hollow microspheres filled with active or
effect substances to be released, this release can be effected at
any desired time by applying a suitable mechanical or thermal
action to the foam. For example, the above-described active
or effect substances, for example surfactants, detergents or
dyes, for example inks, scents or biocidally acting substances,
can be released through thermal (e.g., hot air, various forms of
radiation, for example infrared or microwave radiation) or
mechanical destruction (pressing, rolling, ultrasound, etc) of
the hollow microsphere walls. This releases the contents of
the hollow microspheres uniformly or almost uniformly and
causes wetting of the surface structure (struts and nodes) even
in the interior of the open-cell melamine-formaldehyde foam
structure. The processes for thermal or mechanical destruc-
tion of microcapsule walls are known in principle to a person
skilled in the art, and are described in the literature. For
example, the foam can be compression molded to destroy the
microcapsule walls, as described in EP-A 0451535 for
example, by leading the foam through a defined gap between
two contra-rotating rolls in parallel alignment. In addition to
leading the foam through a gap between two co-rotating rolls,
itis also possible for the foam to be transported on a conveyor
belt and for a roll—turning at the same circumferential speed
as the speed of movement of the foam—to press down on the
foam. The pressure on the foam can further be exerted by
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placing the foam for example into a press in which a ram
presses down on the foam. In this case, however, continuous
pressing is not possible.

It will be appreciated that the hollow microspheres may
also contain active or effect substances whose action/effect
develops even without destruction of the microcapsule walls;
for instance, fire-retarding substances only become active in
the event of a fire, and can develop their action/effect even in
an encapsulated form.

The melamine-formaldehyde foams of the present inven-
tion are used for acoustical and/or thermal insulation in build-
ings, vehicle, railroad, ship and aircraft construction and also
in space travel and as a cushioning material for the padding of
seating areas.

The melamine-formaldehyde foams of the present inven-
tion exhibit more particularly even at high loadings, i.e.,
hollow microsphere contents and optionally associated active
and effect substance contents, good mechanical properties for
the foam and better fixing of the hollow microspheres in the
foam. Furthermore, the hollow microspheres can be incorpo-
rated in the foam in the course of foam production without
additional process step.

The examples which follow illustrate the invention.

EXAMPLES

Methods of Measurement:
Mechanical Properties, Elasticity:

Ram pressure measurements for evaluating the mechanical
quality of the melamine resin foams were all carried out as
described in U.S. Pat. No. 4,666,948. A cylindrical ram hav-
ing a diameter of 8 mm and a height of 10 cm was pressed into
a cylindrical sample having a diameter of 11 cm and a height
of'S cm in the direction of foaming at an angle of 90° until the
sample tore. The tearing force [N], hereinafter also referred to
as ram pressure value, provides information as to the quality
of the foam.

Comparative Example V-1

Producing a Melamine-Formaldehyde Foam Without
Hollow Microspheres (According to
WO-A-2009/021963)

75 parts by weight of a spray-dried melamine-formalde-
hyde precondensate (molar ratio 1:3) were dissolved in 25
parts by weight of water, then 3% by weight of formic acid,
2% by weight of a sodium C,,/C,,-alkyl sulfate, 38% by
weight of pentane, all % by weight being based on the weight
of the precondensate, were added, this was followed by stir-
ring and then foaming in a polypropylene mold (for foaming)
by irradiation with microwave energy. After foaming, the
foam was dried for 30 minutes.

This melamine-formaldehyde foam had a density of 7.5 g/1
and a ram pressure value of 18.9 N.

Inventive Example 4 and Comparative Examples
V-2, V-3 and V-5

In each case, 75 parts by weight of a spray-dried melamine-
formaldehyde precondensate (molar ratio melamine:formal-
dehyde 1:3) were dissolved in 25 parts by weight of water.
This mixture was admixed with 3 parts by weight of formic
acid, 2 parts by weight of a fatty alcohol polyglycol ether as
surfactant, 38 parts by weight of pentane and 10% by weight
(based on the total weight of the melamine-formaldehyde
precondensate) of hollow glass microspheres based on soda-
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lime silicate glass having the mean particle diameters (D,
volume averaged, Malvern, Fraunhofer diffraction) and bulk
densities mentioned in table 1. This mixture was vigorously
stirred and then foamed in a polypropylene foaming mold by
irradiation with microwave energy at 2.54 GHz. The foams
formed in each case were subsequently dried with hot air.

The properties of the melamine-formaldehyde foams
obtained in each case are reported in table 1.

TABLE 1

amount and size of hollow microspheres and

properties of melamine-formaldehyde foams
Example V-1 V22 V3 4 V-5
Hollow microsphere, amount — 10 10 10 10
[% by weight]
Hollow microsphere, median particle — 50 190 360 650
diameter (Dsq, volume averaged,
Malvern, Fraunhofer diffraction)
[pm]
Bulk density [g/1] — 32 26 20 16
Properties
Density [g/1] 7.5 7.5 79 15 6.9
Ram pressure [N] 189 112 146 185 15.1

We claim:

1. A melamine-formaldehyde foam comprising hollow
microspheres, wherein said hollow microspheres have a
median particle diameter (D, volume averaged, Malvern,
Fraunhofer diffraction) in the range from 260 um to 490 pm,
wherein the melamine-formaldehyde foam has an open-cell
foam scaffold comprising a multiplicity of interconnected,
three-dimensionally branched struts and open cell-pores.

2. The melamine-formaldehyde foam according to claim 1,
wherein the hollow microsphere content is in the range from
0.1% to 60% by weight, wherein the percentages by weight
are based on the total weight of hollow microspheres and
melamine-formaldehyde precondensate used for foam pro-
duction.

3. The melamine-formaldehyde foam according to claim 1,
wherein the hollow microspheres are embedded into the
open-cell pores.

4. The melamine-formaldehyde foam according to claim 1,
wherein the hollow microsphere walls comprise a polymer or
an inorganic material.

5. The melamine-formaldehyde foam according to claim 1,
wherein the hollow microsphere walls comprise glass.

6. The melamine-formaldehyde foam according to claim 1,
wherein the hollow microsphere interiors are at least partly
filled with a substance which is released by destruction of the
hollow microsphere walls to develop its specific activity for a
particular desired use.

7. The melamine-formaldehyde foam according to claim 2,
wherein the hollow microspheres are embedded into the
open-cell pores.

8. The melamine-formaldehyde foam according to claim 7,
wherein the hollow microsphere walls consist of a polymer or
of an inorganic material.

9. The melamine-formaldehyde foam according to claim 7,
wherein the hollow microsphere walls comprise glass.

10. The melamine-formaldehyde foam according to claim
9, wherein the hollow microsphere interiors are at least partly
filled with a substance which is released by destruction of the
hollow microsphere walls to develop its specific activity for a
particular desired use.
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11. A process for producing the melamine-formaldehyde
foam comprising hollow microspheres according to claim 1
wherein the consecutive process steps a) and b) are carried
out:

a) heating to foam up and crosslink a mixture comprising a
melamine-formaldehyde precondensate having a molar
ratio of melamine:formaldehyde in the range from 1:1.3
to 1:5, hollow microspheres having a median particle
diameter (D5, volume averaged, Malvern, Fraunhofer
diffraction) in the range from 260 pm to 490 um, cura-
tives, dispersants and blowing agents, and

b) drying the foam obtained in process step a).

12. A cushioning which comprises the melamine-formal-
dehyde foam comprising hollow microspheres according to
claim 1.
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